Length-dependent cruciform extrusion in d(GTAC)n sequences.
pBR322-derived plasmids have been constructed carrying d(GTAC)n.d(GTAC)n inserts of different lengths, in order to investigate the effect of insert size on cruciform extrusion and/or the B-Z transition. Plasmids with n ranging from 4 to 12 are hypersensitive to cleavage by the single-strand specific nucleases, S1 nuclease and Bal31 nuclease. Hypersensitive sites associated with the smaller alternating purine-pyrimidine tracts, however, coexist with the major pBR322 sites. Site-selective cleavage of these plasmids with the resolvase, T7 endonuclease I, demonstrates that all the inserts form cruciform structures when stably integrated into negatively supercoiled plasmids. An increase in the negative superhelical density of the DNA's induces cruciform formation within the insert region, resulting in a reduction in torsional stress consistent with the size of the insert. Moreover, as n decreases, the superhelical density required to stabilise the cruciform state increases. Therefore, the cruciform geometry is the favoured conformation of these d(GTAC)n.d(GTAC)n sequences under torsional stress. The stability of these cruciforms increases as n increases, with cruciformation occurring at lower superhelical densities and to the exclusion of the other pBR322 cruciforms.